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EFFICACY REVIEW 

Date: March 19, 2004 

EPA Reg No(s): 

DP Bar code(s): 0298944 

Chemical Code: Bromethalin 112802 

F ormulation(s): BrorneiliaUn gel worm 

Pui'Jl4)se for Review: The pu:rpose for this review is to determine if the Bromethalin gel worm is· 
efficacious again.'tt the Eastern mole (Sea/opus aquaticus) and the 
laboratory and field data collected are acceptable for registration of the 
above oorned P,roduct. 

MRJDNo(s): ~ Jeans, S. N. September 30,2003. Efficaq' ofBrometbalin 
Mole Bait on Wild Caught Eastern Moles. Bell Laboratories$ inc. 
Unpublished Report. Experiment #BEU0803/BE522. 88pp. 

46153702 Jeans. S. N. December 12,2003. Field Efficacy ofBrometbaHn Mole 
Bait on Established Eastern Mole Populations. Bell Labomories, Inc. 
Unpublished Report Experiment #BEU0703/BE516. 115pp. 

Good Laboratory Practkes: Y cs 

Bnnch Ckief: 

Team Leader. 

IRB Reviewer: 

BACKGROUl\"D: 

John Hebert. Product M~er 07 

Geraldine R McCann, Biologist 

BeU l-aboratories. me has applied Jbr a new product registmtkm for their 
Bl.-2083 Mole Bait (12455·RNR) formulated with the active ingredient 
Bromethalin. They he.id a captive population of moles and \.:OIIected body 
weight information fton1 July 23, 2002. until July 23, 2003. It W4S 

determined that using a diet solely comprised of night<..'mwlers fed in 
excess of daily requirements, exceeds the daily requirements for nutrition 
and hydration substantiated hy the body weight data collected on the 
captive population. The age oftbe captured moles for the test was 
detennined by their body weights. A~rding to their reference (Stone and 
Gon::nru1 1990), a 25·day old moJe M<mld weigh about 60 grams. Based on 
the weight, sex, date of capture, and site trapping history. all the animals 
were determined to be juveniles pc;mt weaning to adults. The efficacy data 
guideline used to screen the bait for effectiveness for these product is 
OPP Pesticide Guideline Subdivision G 96-8 Mole Toxicants. This 
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REVIEW OF DATA: 

review \\rill evaluate .the results of the laboratory and field studies and 
determine if the data are acceptable. 

1. 46090106 Jea.ns1 S. N. September 30; 2003. Efficacy of Bromethalin Mole Bait on Wild 
Caught Eastern Moles. Belt Laboratories, Inc. Unpublished Report Experiment 
#BEU0803/RE522. 88pp. 

DIM.'USSJON: This is the first bromethalin product to be used for mole controJ and the first time 
data has been submitted on a captive population of moles for efficacy testing. The 
study guideline reference used is quoted as Environmental Protection Agency. 
Subdivision F, 40 CFR § 158.340 Guideline Reference Number 96..8 and EPA 
Oood Laboratory Practices. 40 CFR Part 160. The moles in this study (10 males 
and 10 females) were caught usmg a Nash Choker Loop Mole Trap modified to 
snare the moles and mimmim mortality in the capt;ta process. All moles were 
captured in southern Wisconsin, identified u Eastern Moles (Common Moles or 
&·alopus aquaticus), single housed in plastic tubs (10 control and lO test subjects, 
5 of each sex), and oftered a subsistence of nightcrawlers ad libitum in the pretest 
hoJding period. The pretest holding period was 21 days to a.~sure that the test 
animals were healthy. The pretest acclimation was 3 days. 

'fhe tez,'t animals \'\-'ere weighed <>n August 14,2003. The t~aies averaged 85,68 
g and the males 106.62 g. lhe average difference between the males and females 
pretest was 20.94 g. The test begau August 17, 2003. The OPP guideline 1 .209 
(Standard Norway Rat/Roof Rat Acute Dry Bait Laboratory Test Method) wu 
referenced as the laboratory standards for the test procedure (page 13 of 88). 

The moles wero individually housed. subjected to a 12 hour Hght<>dark cycle, kept 
at 20-25 C', and the humidity ranged from 30.. 70 They were mamtained per 
Bell's SOP BI0528J. The test animals received a 2«Choice diet ofBromethalin 
Bait worms and nightcmwlers. The Bromethalin wbrm wu placed in the rear of 
the plastic tub on the first day of the trial while the nightcrawters were placed in 
the rear of the tub. On the second day of the trial. it is not noted where the toxic 
worm or the nigbt<:mwlers \VCre placed, In the guidelines. it is specified that the 
bait and control diet shouJd be switched to deter feeding preference. Also* in the 
guideHnes it states in 9t)..8 (c): The purpose of these studies is to auess the 
appropriateness of bait camef5 used in subsequent te~ I intelpret this to mean 
that the control animals mould have been given 2 choices a welT: .mttlmi diet 
(earthworms) and fabricated gel-worms. 

The composition and formulation of the test baits is unique. It is in the form 
identified u Bromethalin Mole Bait with the active ingredient bromethalin and 
appears Uke a yellow rubber~Hke solid. Batch number L2116 (0.025% 
bromethalin) was used for the correction factor tests (page 71 of 88). To ensure 
com.:ct tOOd consumption calculations. individual gel wonllS were 'Weighed and 
placed in 50 cm3 mesh ~..-auisters flJled with the dirt media Jrom the individual test 
endosu:res. The canisters \Vere placed bftCk in the individual enclosures and 
removed daily at the time of food consumption data coUection. The weight gain 
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or loss sample weight was used as a factor f{lr correction in the accurate 
determination individual daily food consumption for each individual. The male 
moles received bait batch number L2 I 15, L2116, and L21l8 (0.0261 %, 0.025 %, 
and 0.0263 bromethalin, respectfully). while the females received bait batch 
number L2116, L2117 ~ and L21 I 8 (0.025 o/o. 0.0266 %. and 0.0263 % 
bromethalin, respectfully). The active ingredient on the label is listed rus a 0.025% 
bromethalln. 

During the test period of 2 days, the male and female test animals consumed a 
total of 1 g of the toxic rubber-like bromethalm mole bait (according to the 
laboratory records). They consumed I 164.8 g of nightcrawters (according to the 
laboratory rec<Jrds ). The total percent palatablitiy for the rest groups is 13.2 'VG 
(no standard is listed in either guideline fur palatability for moles} with 80% 
mortality. The guidelme 9&.8 (d) ( l) states the exposure period for a single dose 
bait is 3 days and the level of effica<:y should be 90 % mortality. No control 
animals died and the test 1&'ted 11 days . 

The test results are summarized below: 

Tablet. Captive Eastern Moles on Brometbalin Earibworm Bait 
PretutW ' u l~Da Tm..C aDd Morta:D · 

M(S) 

f' (5) 

Total 
10) 

M(5) 

F (5) 

Total 

Averagt> Group 
Weight 

(g) 

102.6 

84.62 

Group Difference 
17.98 

Earthworm 
Diet(g) 

Ttn.k 
Earthworm 

Bait (g) 

111.4 

80% Mortality 

1171.7 

Percent Tom Bait 
Cotmimed 15.1% 

Table l. Control Captive Eastern Moles on Earthworm Diet 
=---=-==-===1 ===== .. T don and MortaU ' 

108.36 

86.74 

Group Difference 
.62 

Earthworm Diet 
Consamed (I) 

1340.9 

0% Mortality 

1340.9 

2. 4615l1t2 Jeans, S. N. December 12. 2003. Field Etncacy ofBromethalin Mole Bait on 
Established Eastern Mole Populations. Bell I..aboratories. Inc. Unpublished Report. 
Experiment #BEIJ07031BE5 1 6. ! l5pp. 
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This studv is the field test to accompany the above described laboratory test. All 
moles we"re studied in 2 residential southem Wisconsin neighborhoods. 1lle test 
and rontroi sites exhibited similar agricultural practices. The test and rontroJ sites 
were not in the same area. they were uwithin relative distance of70 km" (43.5 
miles) from each other. There is no guidance in the OPP Pesticide Guk.leline 
Subdivision 0 %~1 (Mole Toxk-ants) for distance of complimentary study areas. 
The soil sample~ from the tWtl sites ctre rel1tively comp~rable: 

Test Site Carbon Texture 

Treated 

Control Sandy!o~ro 

Both were measured, mapped. and monitored according to Bell Llboratories 
Test Method 310515.1 . Instruments to measure environmental conditions 
(temperature, humidity. and precipatation) and soil moi~1ure were installed at both 
locations. 

Evidence of mole activity was located on the second day at the sites. To identifjr 
occupied mole runs. a "prod stick'! \vtth a 2.5 em {0.98 in) diameter" was used to 
make holes in the roof of all observed runs at a distance of l prod hole/2m2 and 
identified with 1 flag at the location. On Day 2, the prod holes were checked for 
repair or patching termed "sealing•j (Mead~Briggs and Woods. 1972) as a me-asure 
of activity. The sealed prod holes were deemed active and given a '•hole number". 
New runs were located at the sites and additional prod ho!es were identified untH 
Day 4 when the "run incorporation" stopped. The treated site had a total of 7 
assessment h()Jes with only 2 assessment holes (associated \Y'ith 2 nms) that 
satisfied the c 50% assessment activity criterion specified in the Ben Laboratories 
Test Method BI0515.1. The control area had 23 assessment holes with 17 
assessment holes ("and their associated run systems}') that satisfied the ~50% 
assessment 1ctivity criterion spc.cUied in the Belt Laboratories Test Method 
BI0515.!. 

Baiting occurred on Day 8. On the treated site, on!y the 2 assessment fm)es and 
their associated runs remained active. A L3 em (O.Sl in) diameter prod was ttsed 
to make 1 hole in the roof of the run to deliver the test material. A 5 g 
Brometbahn Mole Brut gel worm was inserterl into the opening and the nm was 
pinched shut to prevt1lt perceivable run disturbance and any entry of light This 
methodology was ttSed along the length of the runs at the application rate of 1 get 
worm per meter. The 17 asses.-;ment holes (and their associated run systems) at 
the control :site t.vere not baited. The assessment holes at both the test and eontroJ 
sites were reopened. The study sites were Jeft fallow on Day 9, On Day 10~ the 
Mole Contact Ratio [(sealed selectedruns/sele~too mns)*lOOJ (MCR)was used to 
validate the presence of target animals, mole movement, and to establish potential 
animal exposure to the test material. The treated site experienced a 1 {)()ft/i> 

reduction in activity by Day 1 1 and the control site exhibited a 765% activity 
level 72 hours post bt1iting. 
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The composition and formulation of the test baits is unique. It is in the form 
identifled as Bromethalin Mole Bait with the active ingredient bromethalin and 
~like a yellow rubher~like soUd worm. Batch number L2113 (0.0221% 
bromethalin) was used on the treated site. During storage of the bait. under 
ambient conditions m polyethylene bags, the bait amdysis revealed lou of product 
stabiHty (hrom.ethalin content dropped to 0,0193 %). Product stability in vacuum· 
sealed polypropylene bags is being explored in study BEIJ0703/C324 Storage 
Stabmw and Corrosion Characteristics ofBromethalin Mole Bait No dates 

~ 

associated with the study were mentioned. 

The BromethaHn MoJe Bait was applied in a single application at a rate of 1.4 i 
kglha [Eighteen (96 g) w g worms/2.411 acres] to result in 100% reduction 
within 3 days of application. This reduction in activity was m.aintaiued 
throughout the 7wday post test period. The control area ("'tdeh rece.ived no 
treatment) experienced a 29A % reduction m controL 

·Selection of mole irtkste4 sites was made to satisfy criterion to minimize 
variability a~ciated with environmental influenees such as climate, agricultural 
practices, m1d soil characteristics, The eastern mole is ·widely distributed .in 
Wi£tonsin, but \WS not trapped out specifically for identification. A mole contact 
ratio {Mole Conmct Ratio) study was incorporated with the baiting study. The test 
site MCR (50%) indicated the mole population had potential test material 
exposure in 50 % ift:be runs deemed active in the initial run selection phase. And 
the control site demonstrated a 94.1% MCR indicated that the same methodology 
could be ust."CC to predict mole movement with 94.1 %success. 

L The Jabomto.ry testing : 1k OPP guide11ne 1.209 (Standard Norway 
Rat/Roof Rat Acute Dry Bait Laboratory Test Method) was referenced 
as the laboratory standards for the tC!>1 procedure (page 13 of88) and 
the SOP 810528.1 was referenced. In future submissions, please 
provide oopies of referenced SOPs used in test procedures so that we 
may assess their rdavanee. 

2, On the second day ofthc trial, his not noted where the toxic \Y"'rm or 
the nightcnwlers w-ere placed. Were they switched to deter feeding 
preference'? 

3. The mortality of the laboratory effic.~y study was 80% witb 13.2% 
palatability {no standard is listed in either guideline listed above for 
palatability to moles). The guidelme 96-8 (d) (l) states the exposure 
period ibr a single dose bait is 3 days and the level of eJ'ficaey f%w8 (d) 
(2)] should be 90 mottaiity. With the mention of the OPP guideline 
l .209, and not providing a <»PY of the SOP from Bell labomtories that 
was foUrr'>\'ed, it is confusing to know which guiddlne$ are being 
followed so 1 revert to the standard 96-8. And, since tllis is a new bait 
carrier type, control '\ll>'orms. should have boon issued to the control 
group. 
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4. The field test: The test and control sites were not in the same area, 

5. 

w'ere •·within relative distance of 70 km'' (435 miles) from each 
. is no guidance in the OPP Pesticide GuideUne 

Subdivision G 96*8 (Mole Tm<i~u) for distance of complimentary 
study areas. This seems too far away to be a good ~nmtion oftest 
and control subJects for good science. The maps retrieved online ttlake 
it appear that the control animals were in a much less agricultural 
setting (urban) and sort of trapped. The treated moles were in a much 

restricted area which leads me to think they may have gotten tired 
of being bMassed and just moved otf. Since there were only 2 sites to 
evaluate no carcasses were retrieved, it is difficult for me to call 
this 100 

though the assessment holes at both test and control sites were 
reopened, the treated site had more human activity placing baits as well 
as a gel wonn in the l:n.lrro\V at 1 per meter intervals. The test area was 
much more condensed and centrally located than the control area which 
\Vtts more spread out across the entire location. These oouid ail be 
reasons for lat;k of activity and possible abandonment of the 2 treated 
assessment boles. The complimentary sites were not treated the same 
in this na<:r'"""t 

6. According to tl1e Study Outline, the gel worms were manufactured and 
recieved July 10 to 17,2003, and analyzed July ll, 2003. The gel 
worms are labeled at 25 ppm and the analysis shows 19 ppm. Hm.v 
much had the strength of the Bromethalin dropped by the bait day {July 

,., 
J. 

11 to 2003 ) and did it deteriorate more rapidly when exposed to 
the elements? 

96-8 (v) states: Verification ofthe target species. 
Because the meth(ld of censusing is an indirect one. some U·ve trapping 
before ccttsusing: should be done to verif)· the species of mole and to 
n!C{)t'd the species of mole captured. No mention is made that the 
species of mole was trapped out to cheek: specitkaUy for eastern 
moles. Star-nosed moles are also in the same areas in Wisconsin. 
Positive identification of the ~es of moles being treated is 
important beeause of the species specified on the !abel ,fur the product. 

Coudnsinn(s) The Bell Laboratory test Experiment #BEL/0803/BES22 is acceptable. More 
data. is needed to make a scientific decision on the fate of the moles in the field 
trials {Experiment #BEL/0703/BE5l6) artd their identification. The effkooy 
dam submitted to support the claims made fiJr this product are ooaditonaJiy 
acceptable. 




